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(57) ABSTRACT 
A flotation apparatus such as an inflatable tube is de 
signed for a wide sluice waterslide. A coupling for the 
tube has a prong on the bow of the tube, which is V 
shaped, the prong extending forward along a handle 
portion and downward to a distal locking knob with 
radial fins. A positioning plate reinforces the coupling 
between the prong and a mounting plate on the tube. A 
coupling ring is attached to the mounting plate or the 
positioning plate, laterally of the prong, and a second 
coupling ring is provided at the stern of the tube, such 
that the tube can be coupled to other such tubes in 
single file or face to face arrays. The fins of the prong 
and the inside diameter of the rings are complementa 
rily conical in the insertion and removal directions. A 
wide sluice waterslide to be traversed by the tubes as 
joined in lines or arrays has a generally downhill con 
tour along a sinuous path. However, the downhill con 
tour is limited to the inside of the curves, and along the 
centerline of the path as well as along the banked out 
sides of the curves, the path proceeds uphill as well as 
generally downward and around curves. Along the 
uphill stretches, supplementary water inlets are pro 
vided, supplying a lateral flow over which the tubes can 
pass. 

26 Claims, 4 Drawing Sheets 
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1. 

COUPLEABLE FLOTATION APPARATUS 
FORMING LINES AND ARRAYS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to the field of waterslides tra 

versed by buoyant bodies. The invention concerns an 
improved one person inflatable flotation tube with a 
coupling enabling the tubes to be joined into lines and 
arrays for use in water sports and on waterslides, and an 
improved waterslide having a sluice width substantially 
in excess of the width of buoyant bodies traversing the 
waterslide. The sluice has uphill banked turns fed by 
supplemental water supplies, which turns are traversed 
by said flotation bodies as well as by lines and arrays of 
flotation bodies. 

2. Prior Art 
A waterslide typically involves a path with an elon 

gated trough or sluice through which water flows, the 
trough defining a continuously downward flow path. 
The waterslide riders float down the waterslide on a 
shallow stream of water which flows continuously 
downhill in the trough at the same velocity as the riders. 
The flow of water is controlled by the contour of the 
sluice, with a predetermined amount of water flowing 
into the sluice at the top, or perhaps at the top of a 
particular downhill run along the sluice. The sluices or 
waterslides can lead to intermediate pools, and outlets 
from the intermediate pools lead to further slides, etc. 
The sluice typically defines a sinuous path, and the 
curves are correspondingly banked such that the flow 
of water due to inertia is not restricted to the lowest 
cross-sectional portion of the sluice, but rather rises 
somewhat along the sides of the sluice. Accordingly, in 
traversing turns the riders become canted to an angle 
defined by the surface of the water flowing around the 
turn. The water which flows into the sluice at the top 
traverses the sluice and exits at the bottom, a pump 
frequently being used to recycle the water from the 
bottom pool to the starting or top pool. 
The flow of water along a waterslide sluice is to some 

extent similar to the flow of water employed on sliding 
boards used at swimming pools. In the typical swim 
ming pool sliding board, a traditional sliding board is 
supplemented by a thin film of water flowing onto the 
slide at the top from a line of inlets spaced across the 
width of the sliding board. This water prevents friction 
between the wet swimming suit of the slider and the 
surface of the sliding board. The water flows directly 
down the slide in the same direction as the slider. Wa 
terslides are similar in that water flows along with the 
rider, however the flow is typically deeper, whereby 
the rider can float on the current using a flotation de 
WCe. 

Waterslide riders can traverse the slides with or with 
out flotation devices, however flotation devices are 
preferred due to their ability to protect the rider from 
friction with the sluice and to support the rider in the 
relatively deeper water as compared to water. used to 
wet a sliding board. Whether a particular waterslide 
sluice is arranged for persons or flotation devices is 
usually a matter of the width of the sluice and the flow 
of water. 
The sluice width is arranged such that the rider or the 

rider's flotation apparatus is guided between the side 
walls. The rider or flotation device cannot easily turn 
laterally to the flow and either block traffic or subject 
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2 
the rider to friction along the sluice sides above the 
water level and/or a strong flow of water passing by. 

Air mattresses have often been used for flotation in 
waterslide parks. However, an air mattress is not a sta 
ble or comfortable support for a rider traversing a sinu 
ous path. The rider must lie prone on an air mattress, 
face up or face down. The prone rider cannot see the 
upcoming portions of the track as well as a sitting rider, 
which detracts from the excitement of the ride. There is 
also a danger of collision with other riders, particularly 
because the rider may allow his or her head to protrude 
over the forward end of the air mattress. 
Tubular flotation devices are well known for water 

sports. The inner tubes of vehicle tires are often used for 
flotation in swimming pools and lakes and are some 
times pulled behind boats. Such tubes can be used to 
traverse the sluices of waterslide parks. Tubes are con 
venient flotation devices because a person can sitcom 
fortably upright in the central opening defined by the 
tube, with the user's legs hanging over the sides. Dura 
ble versions of the tubes have been developed to resist 
damage from friction, for example the friction occur 
ring between the tube and the sides of waterslide 
sluices. Such tubes, for example are made of resin em 
bedded in a fiber as the wear-resistant external skin of an 
inflatable tube. Such tubes are also known with handles 
on the top surface, to be engaged by the rider when 
sitting in an upright position. Due to these beneficial 
attributes, tubes have become a preferred form of flota 
tion device for waterslide parks wherein the riders tra 
verse a sluice on an individual flotation device. 

Riders of waterslides frequently attend in groups. 
Members of the group are desirous of traversing the 
slide together. While traversing the sluice one after 
another is in a sense traversing the sluice together, rid 
ers also sometimes will join hands and traverse the slide 
single file. Of course when joining hands it is not possi 
ble to maintain a hold on any handles that may be pro 
vided on the rider's tube. 

In order to serve the user's desires, park operators 
have designed a double tube or "double doughnut" 
wherein an inflatable body in a figure eight shape pro 
vides apertures for two riders to sit. As a result of the 
integral structure of such double capacity tubes, how 
ever, the device is relatively rigid along its longer di 
mension, causing added wear on the tube in traversing 
curves, and causing some problems in wider areas such 
as pools, should the large double tube be turned side 
ways to the major direction of water flow and traffic. 
The double tubes do not bend laterally to follow the 
sinuous path of the sluice to the same extent as individ 
ual tubes. Similarly, double tubes cannot bend easily 
through vertical digressions along the path, such as 
bumps and dishes. 
These double tubes have been provided with handles 

in the same manner as single tubes and have also been 
provided with V-shaped leading bows or prows such 
that the tubes are somewhat like a boat with a tapering 
front and a blunt stern, being thereby more apt to pro 
ceed along the desired path, i.e., the longitudinal center 
line of the waterflow. Nevertheless, the double tubes 
are large and unwieldy as compared to single tubes and 
thus leave something to be desired. 

In order to avoid problems with blockage, wear and 
collisions, while maintaining the capability of carrying a 
plurality of riders, a means to allow an angular deflec 
tion between individual tubes is contemplated accord 
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ing to the present invention. To further maintain the 
ability to use the same apparatus for individual riders, 
the invention employs a coupling that is easily engaged 
and somewhat less easily disengaged. The coupling 
permits any number of tubes to be joined into a line, 
defining an articulation which can optionally fix two 
tubes in a line or provide freedom to flex in two mutu 
ally perpendicular directions. This is done with a verti 
cally downwardly oriented prong member that engages 
with a corresponding ring of a next identical tube. By 
lifting the prong end of one tube to be connected, or 
pressing the ring end of a tube downwardly into the 
water, the rider can engage one tube with another to 
provide a composite multi-seat tube structure that easily 
traverses curves due to its articulation at the coupling. 
The articulation can be limited by including a coupling 
ring spaced laterally of the prong of each tube accord 
ing to a further feature of the invention. The coupling 
part carrying the prong preferably also carries the ring, 
and a further ring is provided on each tube at an oppo 
site end to achieve the alternative connection permit 
ting flexing around the axis of the prong. In this manner, 
the one person tubes can be connected into a very flexi 
ble line, or alternatively connected into a substantially 
fixed array of any number of tubes by connecting the 
couplings of a plurality of tubes in facing relationship. A 
four tube array is facilitated by providing a V-shaped 
prow or bow to each of the tubes at the end of the tube 
having the prong and ring coupling elements. 

In accordance with the invention, a waterslide of the 
known type can accommodate tubes in a linear array, 
and a waterslide which is substantially wider than an 
individual tube can accommodate arrays of any number 
of riders. Furthermore, single file connected tubes tra 
versing the wider waterslide can follow rider-selected 
trajectories through turns. The invention thus opens 
numerous new possibilities for waterslides, while im 
proving their performance, enjoyability and safety. 

Inasmuch as the waterslide will accommodate arrays 
of tubes, the sluice width is made sightly more than 
twice the width of a tube. Tubes in a line will speed 
along with gravity as the rear portions of the line urge 
the front portion forward and are not limited to the 
velocity or path of the waterflow. The flow of water in 
the sluice follows the usual inertial flow pattern, with 
water rising on the outside wall of the sluice at curves. 
However, in addition to accommodating inertial varia 
tions in the vertical depth of water in the sluice, the 
invention includes extreme banking and uphill stretches 
along the sluice at the outside edges of curves down 
stream of downslopes, which the tubes or lines of tubes 
can follow along a trajectory of choice. A proficient 
rider coming to a curve after a downhill stretch thus has 
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the curves and can clear the inertial water flow. To 
enable the riders to thereby skim along the uphill run 
ning outside walls of curves along the path, additional 
water is added to the flow at the uphill running outside 
walls. The added water is not subject to inertial forces 
as is the water proceeding directly down the sluice. The 
added water thus does not carry the rider along but 
instead provides a thin layer of low friction over which 
the rider can skim. With these improvements, the sluice 
permits a great number of opportunities for enjoyment 
and is substantially improved over the known water 
slide sluice wherein the riders simply move along the 
waterflow path. 
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4. 

SUMMARY OF THE INVENTION 
It is an object of the invention to improve known 

waterslides by providing a waterslide configuration and 
a flotation device whereby the riders have options for 
following trajectories down a wide and banking water 
slide sluice. 

It is also an object of the invention to improve the 
versatility of flotation equipment, especially tubular 
flotation devices, to enable easy and safe coupling of a 
plurality of the devices into flexible lines or two dimen 
sional arrays. 

It is another object of the invention to provide a 
coupling for inflatable tube flotation devices, articu 
lated on mutually perpendicular axes, which is inexpen 
sive, durable and easy to operate. 

It is a further object of the invention to provide a 
coupling to join individual rider tubes in waterslides, 
which enables a line of tubes to follow a sinuous path 
and which is relatively secure against inadvertent disen 
gagement. 

It is a further object of the invention to provide an 
improved waterslide wherein a low friction water cur 
tain covers the high outside wall of the sluice at curves 
whereby a high trajectory wholly or partly leaving the 
main waterflow and proceeding uphill can be selected 
by riders who skim over the curtain of water. 
These and other objects are accomplished by an im 

proved waterslide and a flotation apparatus therefor. 
The flotation apparatus includes an inflatable tube, de 
signed for alternative trajectories along a wide sluice 
waterslide. A coupling for the tube has a prong on the 
bow of the tube, which is V-shaped, the prong extend 
ing forward along a handle portion and downward to a 
distal locking knob with radial fins. A positioning plate 
reinforces the coupling between the prong and a mount 
ing plate on the tube. A coupling ring is attached to the 
mounting plate or the positioning plate, laterally of the 
prong, and a second coupling ring is provided at the 
stern of the tube, such that the tube can be coupled to 
other such tubes in single file or face to face arrays. The 
fins of the prong and the inside diameter of the rings are 
complementarily conical in the insertion and removal 
directions. The wide sluice waterslide to be traversed 
by the tubes as joined in lines or arrays has a generally 
downhill contour along a sinuous path. However, the 
requirement for a continuous downhill contour is lim 
ited to the insides of curves. Along the centerline of the 
path as well as along the banked outsides of the curves, 
the path proceeds uphill. Along the uphill stretches, 
supplementary water inlets are provided, supplying a 
lateral flow over which the tubes can pass. 
BRIEF DESCRIPTION OF THE DRAWINGS 
There are shown in the drawings the embodiments of 

the invention as presently preferred. It should be un 
derstood that the invention is capable of other embodi 
ments and combinations of elements in accordance 
with the scope of the invention as claimed in the 
drawings: 

FIG. 1 is a top plan view of a flotation apparatus 
according to the invention. 

FIG. 2 is a side elevation view thereof. 
FIG. 3 is a partial side elevation view showing the 

coupling at the bow of the flotation apparatus in detail. 
FIG. 4 is a top plan view of the coupling of FIG. 3. 
FIG. 5 is a front elevation of the coupling of FIG. 3. 



5 
FIG. 6 is a partial section view taken along lines 6-6 

in either of FIGS. 4 and 9, with the prong portion of one 
flotation apparatus shown engaged with the ring por 
tion of another flotation apparatus. 

FIG. 7 is a top plan view of a stern coupling element 
according to the invention. 
FIG. 8 is a partial section view along lines 8-8 in 

FIG. 7. 
FIG. 9 is a top plan view showing the coupling of 

bow and stern coupling elements according to the in 
vention. 

FIG. 10 is a plan view illustrating connection of the 
flotation apparatus into a two dimensional array. 
FIG. 11 is a plan view illustrating connection of the 

flotation apparatus in a single file array. 
FIG. 12 is a section view through a wide sluice wa 

terslide according to the invention, showing a two di 
mensional array in position. 
FIG. 13 is a plan view of a full waterslide according 

to the invention, major vertical displacements being 
shown by arrows. 

FIG. 14 is a schematic view illustrating the plan view 
and corresponding left and right side elevations along 
the waterslide sluice of FIG. 13. 

FIG. 15 is a partial section view through a sluice 
section leading into a high outside curve. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 1, the preferred flotation apparatus 
22 according to the invention is generally similar to the 
well known inner tube, having a tubular buoyant body 
24, defining a central aperture 26, which is about the 
right size for a rider to sit comfortably in the tube, with 
the rider's legs draped over the sides of the tube. Two 
handles 100 are provided on the upper surface of the 
flotation body, the rider's legs extending either between 
or outside the handles 100. The flotation apparatus can 
be of any buoyant material. However, it is preferred 
that the tube be made of an inflated skin of fiber with 
embedded resin. This material is known in the art, for 
example for air mattresses and tube flotation apparatus 
lacking the coupling features of the invention. While 
the invention is described with respect to inflatables, 
which are the preferred form of flotation device for 
waterslides and the like, it will be appreciated that other 
buoyant materials can also be used, for example foamed 
polyurethane with a wear resistant skin. 
The handles 100 can be fixed to the outer wall 32 of 

the buoyant body 24, for example by adhesives or by 
resinous welding. Handles 100 are flexible plastic, for 
example polyvinyl chloride (PVC). The flotation body 
includes a front coupling element also made of flexible 
PVC. The coupling element is used to engage a plural 
ity of the tubes into a single file line, a two dimensional 
array, or combinations of these configurations. This is 
accomplished by including at least one coupling ele 
ment on an outer wall 32 of the buoyant body, which 
coupling element joins to a mating coupling element on 
other buoyant bodies of similar design. 

Preferably, the buoyant body 24 is provided with 
couplings at the bow or front, which may be substan 
tially V-shaped as shown, and also at the stern, which is 
more blunt shaped such that the buoyant body has a 
preferential direction of movement, i.e., wherein the 
less fluid-resistant V-shaped bow or prow leads. Ac 
cordingly, when the buoyant body is proceeding faster 
than the water flowing along the sluice of a waterslide 

5,020,465 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

6 
or the like, the rider obtains certain control of the tra 
jectory by steering the prow using the handles 100. 
The bow coupling preferably includes both a male 

and female coupling element, the two being spaced 
laterally from one another. The stern coupling element 
can optionally also include two alternative laterally 
spaced coupling genders, but preferably has only a 
coupling ring 92, to which a bow coupling element can 
be engaged. With reference to FIGS. 2-5, the bow 
coupling has a coupling prong 40, attached by its proxi 
mal end 42 to the buoyant body 24. The prong can be 
attached by a mounting plate 44, adhesively attached or 
welded to the outer surface 32 of buoyant body 24 in the 
same manner as handles 100. The mounting plate has a 
curving configuration to follow the curving outer wall 
32 of the buoyant body and to spread the stress of the 
coupling over an area of the outer wall. 
The proximal end of the coupling prong 40 leads to a 

proximal section 46, preferably including an arched 
shape to provide a resilient bumper softening frontal 
impact of the coupling against a surface. In addition, the 
proximal section 46 of prong 40 provides a handle for 
manipulating the floatation apparatus 22 and for more 
easily effecting the engagement and disengagement of 
the coupling. 
The leading or distal section 48 of coupling prong 40 

turns downwardly to end at a distal knob 72, which is 
inserted in coupling ring 56 or 92 to engage the flotation 
apparatus with another flotation apparatus. In the bow 
coupling shown in FIGS, 2-5, the coupling ring 56 is 
shown midway along a vertical height of distal section 
48 of coupling prong 40. At the same height, a position 
ing plate 52 extends between the mounting plate 44 and 
the coupling prong 40, and this positioning plate is also 
fixed to coupling ring 56. Accordingly, when the cou 
pling prong 40 is engaged in a coupling ring 56 of a next 
flotation body 24, the coupling ring 56 resides substan 
tially against the underside of positioning plate 52. In 
bow-to-bow orientation when the coupling prongs of 
both flotation bodies are inserted in their respective 
coupling rings, the lateral spacing of ring 56 and prong 
40 on each side provides some resistance to bending of 
the two tubes about an articulation axis defined by ei 
ther set of engaged coupling prongs and rings. This can 
be avoided if desired by inserting only one of the cou 
pling prongs, the other resting laterally against the out 
side of its corresponding coupling ring. In that case, the 
two flotation bodies are free to articulate around the 
engaged prong and ring. 

Preferably, the coupling prong 40, coupling ring 56, 
positioning plate 52 and mounting plate 44 for each 
flotation body are an integrally molded unit of flexible 
material, for example soft PVC. The soft material al 
lows some articulation by deforming with force. In any 
case, the coupling remains free to articulate around a 
horizontal axis in the plane of the coupling ring 56 be 
cause the shaft portion of prong 40 spaced back from 
the enlarged diameter knob 72 is somewhat smaller than 
the internal diameter of ring 56. Knob 72, as shown 
inserted in a bow coupling 56 on the V-shaped prow 
end of the flotation body in FIG. 6, is slightly larger 
than said internal diameter of the ring. Accordingly, the 
prong 40 must be forced through ring 56 to engage or 
disengage the coupling. The bow coupling ring 56 is 
dimensioned similarly to the stern coupling ring 92, 
shown in FIGS. 7 and 8. 
Knob 72 is preferably formed by at least one fin 74 

extending radially from the distal end of the coupling 
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prong 40. Preferably a plurality of fins 74 are evenly 
spaced around the prong. The internal diameter of ring 
56 is provided with tapered surfaces engaging corre 
sponding tapered surfaces of the prong in the insertion 
direction 82 and in the removal direction 84. In order to 
force prong 40 through ring 56, the fins are resiliently 
deflected. The deflection of the fins can be facilitated by 
articulating the flotation bodies around the axis 58 of the 
prong or ring, tending to cause the fins to lie flat and 
reducing the diameter of the knob for insertion or re 
moval. This twisting movement is rendered easy by 
means of handle 54 defined by the proximal portion of 
the prong 40. Preferably, the insertion taper 76 of the 
fins 74 is somewhat less steep than the removal taper 78, 
whereby insertion is easier than removal and it may 
only be necessary to twist the coupling to effect re 
moval, insertion being accomplished by axial pressure 
between the prong 40 and the ring 56. 
FIGS. 7 and 8 illustrate the stern coupling ring 92. 

The stern coupling ring is substantially the same config 
uration as the front coupling ring 56, and includes the 
tapering surfaces in the insertion direction and removal 
direction to complement the knob 72 of the prong 40, in 
the same manner. Stern coupling ring 92 is attached to 
the flotation body 24 by means of a second mounting 
plate 94. The stern ring 92 is spaced outwardly from the 
flotation body 24 in the same manner as bow ring 56 is 
spaced therefrom. However, the stern ring is spaced by 
means of struts 90, attached to the rear mounting plate 
94. One or more struts can be used for this purpose, the 
preferred embodiment having a central wider strut and 
two lateral struts for securely fixing the coupling ring 
92 to the mounting plate 94, and thereby to the flotation 
body 24. The stern coupling ring 92, together with the 
struts 90 and mounting plate 94 are also formed inte 
grally of molded PVC or like flexible material. 
The flotation body according to the invention can be 

provided with various arrangements of couplings on the 
front and rear, or at other locations around the external 
wall32 of the tube or the like. In the preferred embodi 
ment, the bow coupling has both male and female ele 
ments and the stern coupling has only a female element. 
This arrangement allows the flotation bodies to be con 
nected bow to bow as shown in FIG. 10, wherein the 
tapering V-shaped bow facilitates an array of four 
closely spaced flotation bodies. Inasmuch as each of the 
flotation bodies engages the array at two laterally 
spaced points, the array is relatively fixed in position. 
The preferred arrangement also allows the flotation 
bodies to be connected bow to stern, as shown in FIG. 
9, to form a single file array of any length. Such an array 
is shown in FIG. 11. The bow coupling rings 56 in FIG. 
11 remain available for engagement by additional flota 
tion bodies. Should a dual gender coupling be included 
on both the bow and stern of each of the flotation bod 
ies, the array of FIG. 10 can be extended into a line. 
Various other configurations are possible and will be 
apparent in view of the fact that either a coupling ring 
or a coupling prong, or both, can be similarly mounted 
at any point around the flotation apparatus. 
FIGS. 12 through 14 illustrate a waterslide 150 

wherein the flotation bodies or arrays of single file or 
plural file flotation bodies can traverse a sinuous route 
between a starting pool 152 and a finishing pool 154, 
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moving along a higher or lower path through turns. 
The path proceeds generally downwards, but the cen 
terline of the path as well as the path which riders can 

8 
follow also proceeds in part uphill. The low side of each 
curve follows a downward slope or is horizontal 
throughout the circuit. In areas where the downward 
rush of water following a long downward incline is 
sufficient to carry the water over a hump due to inertia, 
the path can proceed upwardly along the lower slope as 
well. However, in the preferred embodiment, the low 
side of each of the curves is either horizontal or down 
wardly sloping continuously, while the centerline as 
well as the upward side of the slope proceeds upward 
by substantial angles at points slightly downstream of 
long or steep inclines. This enable a skilled rider to build 
up a velocity in excess of the water velocity and to 
plane over the surface of the water and along the 
banked walls, 
Although inertia of the moving water will carry the 

water up the outside of a curve for a distance, a rider 
planing over the surface can be carried further up the 
outside wall, at a curve. Accordingly, to maintain the 
low friction planing effect of a rider proceeding over a 
shallow layer of water, the waterslide of the invention 
includes means to add supplemental flows of water in 
the area of an uphill or high banked turn. The inclined 
sections 154 of the track or sluice 150 are depicted by 
arrows. Two high banked turns 162 are provided in the 
embodiment of the invention shown in FIG. 13. These 
turns are arranged such that the centerline of the sluice 
goes uphill through the turns, and only the lowest por 
tion on the inside of the sluice turns slopes downwardly 
for drainage. Supplemental water inlets 154 are pro 
vided along the sluice at least at the top of the outside 
wall at these turns. Preferably, a line of supplemental 
water inlets 156 is provided approaching the high point 
of the outside wall and passing slightly beyond the high 
point. The water from the supplemental inlets moves 
laterally and counter to the direction of the major flow 
of water through the sluice, the major flow running 
down the slope leading to the high point of the outside 
wall and the supplemental flow moving laterally of the 
main flow and downward on the slope leading to the 
apex of the turn, as influenced only by gravity. The 
supplemental water is not carried by inertia from the 
flow downhill, and simply runs downwardly along the 
steepest available slope to join the major flow. Accord 
ingly, by providing a plurality of closely spaces supple 
mental inlets, of a type known in connection with main 
inlets directed into a major flow for assisting a normal 
downhill flow, it is possible according to the invention 
to enable a sluice track to follow high curves, humps, 
dishes and other configurations wherein the inertia of 
the rider allows an uphill traverse and water from sup 
plemental inlets provides the necessary reduction of 
friction to keep the rider moving at full speed. Such 
inlets are known as geysers or misters. 

FIG. 12 illustrates the minimum width of the pre 
ferred track, and a typical amount of water retained 
between the sidewalls 172, 174 defining the sluice. The 
typical flow in a device of this type may be on the order 
of 3,000 gallons per minute from the top pool 152 to the 
bottom pool 154. At each of the high banked turns 
wherein the centerline of the track goes uphill, supple 
mental water inlets add about 300 to 500 gallons per 
minute. The total flow in the sluice thus increases pro 
ceeding down the track, to a total of about 4,000 to 
5,000 gallons per minute at the bottom pool. Recycling 
pumps 158 extract water from the finish pool 154 to feed 
the starting pool 152 and the supplemental inlets at 
slopes 162. The geysers or misters can be at low volume 
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and high pressure, or higher volume and lower pres 
sure, in either case achieving the desired effect of a low 
friction water curtain over which the rider skims in a 
direction transverse to the supplemental flow or 
counter to the supplemental flow. 
The contour of the sluice is shown in FIG. 14, set out 

linearly. Inasmuch as the left rail 172 (in the direction of 
flow and traffic) is longer than the right rail 174 around 
a right hand curve, and vice-versa, the rails appear in 
different lengths for the respective segments. Neverthe 
less, by following the centerline 176 running between 
corresponding hatch lines drawn laterally perpendicu 
lar to the direction of flow (also shown in FIG. 13), it is 
apparent that the centerline, and therefore the traffic 
proceeding along the track on flotation bodies 22 indi 
vidually or in lines or arrays, traces a number of uphill 
taVerses. 
The track material as known in the art can be made of 

molded fiberglass, for good wear resistance, low fric 
tion and light weight. Typically, the waterslide is 
mounted on a plurality of terraces, often formed in a 
hillside, to minimize the length of the individual vertical 
support beams. A wide variety of variations in longitu 
dinal and lateral track slope, track width and water flow 
are possible. FIG. 15 illustrates a cross section through 
the sluice at the high point or apex of a high curve 162 
downstream of a downhill stretch. Rider trajectory 178 
proceeds upwardly on the outside wall, the rider 
wholly or partly leaving the main flow of water in the 
sluice and skimming over the water curtain produced 
by supplemental inlets 156 located on the outside wall 
174, at least along the upper edge as shown, and option 
ally in a two dimensional array on the outside wall. 
These inlets can be provided all along the top edge of 
the high outside wall to support the rider until he or she 
returns to the major flow on the downstream side of the 
high curve. 
The invention as disclosed herein is a flotation appa 

ratus 22, with a buoyant body 24 having a central aper 
ture 26 in which a rider can sit, the aperture being en 
compassed by substantially tubular buoyant shape 28 
defining an outer wall 32 around the buoyant body 24. 
A coupling therefor has a coupling prong 40 with a 
proximal end 42 attached to a first mounting plate 44 
mounted on the outer wall 32, the coupling prong 40 
having a proximal section 46 extending outwardly from 
the buoyant body 24 and a distal section 48 turned per 
pendicular to the proximal section 46, the distal section 
48 being disposed at a space from the outer wall 32. A 
positioning plate 52 is attached to the mounting plate 44 
and extends outwardly from the buoyant body 24. The 
positioning plate 52 is attached to the distal section 48 of 
the coupling prong 40 at a space from a distal end of the 
distal section, the proximal section 46 of the coupling 
prong defining a manually engageable handle 54. A 
coupling ring 56 is attached to the positioning plate 52, 
the coupling ring 56 defining an axis substantially paral 
lel to an axis 58 of the coupling prong 40 and being 
spaced laterally from the coupling prong 40, the cou 
pling ring 56 having an internal diameter 62 substan 
tially corresponding to an external diameter of the cou 
pling prong 40. 
The buoyant body 24 can be inflatable, and the cou 

pling prong 40, the first mounting plate 44 and the posi 
tioning plate 52 are preferably formed as an integral unit 
of flexible material, for example integrally molded flexi 
ble polyvinyl chloride (PVC), which is adhesively at 
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tached or welded to a surface 32 of the flotation body 
24. 

In order to better lock the coupling when engaged, 
the coupling prong 40 has means 72 defining an increase 
in diameter adjacent the distal end of the distal section 
48 of the coupling prong 40, said increase in diameter 
exceeding the internal diameter 62 of the coupling ring 
56. At least one of the coupling ring 56 and the means 72 
defining the increase in diameter are resiliently deform 
able to allow insertion and removal of the coupling 
prong 40 from a respective coupling ring 56, 92. The 
increase in diameter 72 preferably is defined by at least 
one fin 74 protruding radially of the distal section of the 
coupling prong 40, the fin 74 being resiliently deform 
able by contact with the coupling ring 56, 92. Prefera 
bly, a plurality of fins 74 protrude radially of the distal 
section 48 of the coupling prong 40 to form a locking 
knob 72. The coupling ring 56,92 and the fins 74 form 
ing the locking knob 72 have substantially complemen 
tary conical surfaces 76, 78, 62 facing one another in at 
least one of an insertion direction 82 and a removal 
direction 84, preferably in both directions, and the coni 
cal surfaces can be arranged such that the conical sur 
faces 78 in the removal direction have a steeper slope 
than the conical surfaces 76 in the insertion direction, 
whereby the coupling ring 56, 92 and the coupling 
prong 40 are more easily inserted than removed. 
The buoyant body 24 can be generally tubular, with a 

protruding or tapered portion 86 in the outer wall 32 
defining a substantially V-shaped bow or prow. A 
rounded portion 88 in the outer wall 32 opposite the 
V-shaped bow 86 defines a stern, the integral unit being 
mounted on the bow. A second coupling ring 92 is 
attached to a second coupling plate 94, the second cou 
pling plate 94 being attached to the buoyant body 24 at 
the stern, whereby a plurality of the buoyant bodies are 
alternatively attachable bow to bow and stern to bow, 
defining arrays or lines of the buoyant bodies. The sec 
ond coupling ring 92 can be attached to the second 
coupling plate 94 by at least one positioning strut 90 
spacing the second coupling ring 92 outwardly from the 
outer wall 32 of the buoyant body 24. Preferably, the 
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second coupling ring 92 is attached to the second cou 
pling plate 94 by a plurality of positioning struts 90 
spacing the second coupling ring 92 outwardly from the 
outer wall 32 of the buoyant body 24, the positioning 
struts 90 extending at least partly laterally from the 
second coupling ring 92 to the second mounting plate 
94. 
The invention also concerns the coupling perse. The 

coupling has a mounting plate 44 to be fixed to a wall 32 
of the flotation body 24 or the like. A coupling prong 40 
thereof has a proximal end attached to the mounting 
plate 44, the coupling prong 40 having a proximal sec 
tion 46 extending outwardly from the wall 32 of the 
flotation body 24 or the like and a distal section 48 
turned vertically from the proximal section 46, the dis 
tal section 48 being disposed at a space from the mount 
ing plate 44. A coupling ring 56 is attached to the 
mounting plate 44, the coupling ring 56 having an open 
ing 62 dimensioned to complement the coupling prong 
40 and defining an axis parallel to an axis 58 of the 
coupling prong 40, the coupling ring 56 being spaced 
laterally from the coupling prong 40. 
A positioning plate 52 preferably extends between the 

mounting plate 44 and the coupling prong 40. The 
mounting plate 44, the coupling prong 40, the coupling 
ring 56 and the positioning plate 52 preferably are 
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formed as an integral unit of flexible material, for exam 
ple integrally molded flexible polyvinyl chloride 
(PVC), the mounting plate 44 being curved to conform 
to the flotation body 24 and being attachable to a sur 
face of the flotation body by one of adhesive and weld 
ing. 
The coupling includes means 72 defining an increase 

in diameter adjacent the distal end of the distal section 
48 of the coupling prong 40, said increase in diameter 
exceeding the internal diameter 62 of the coupling ring 
56. At least one of the coupling ring 56 and the means 72 
defining the increase in diameter is resiliently deform 
able to allow insertion and removal of the coupling 
prong 40 from a respective coupling ring 56, 92. This 
increase in diameter 72 can be defined by at least one fin 
74 protruding radially of the distal section 48 of the 
coupling prong 40, the fin 74 being resiliently deform 
able by contact with the coupling ring 56,92. Prefera 
bly, a plurality of such fins 74 protrude radially of the 
distal section 48 of the coupling prong 40 to form a 
locking knob 72. The coupling ring 56 and the fins 74 
forming the locking knob 72 can have substantially 
complementary conical surfaces 76, 78, 62 facing one 
another in at least one of an insertion direction 82 and a 
removal direction 84, preferably in both directions, and 
preferably arranged such that the conical surfaces 78 in 
the removal direction 84 have a steeper slope than the 
conical surfaces 76 in the insertion direction 82, 
whereby the coupling ring 56, 92 and the coupling 
prong 40 are more easily inserted than removed. 
The preferred flotation apparatus 22 employing the 

coupling has a buoyant flotation body 24 with outer 
sidewalls 32 on two opposite sides 86, 88, one of the 
outer sidewalls 86 defining a substantially V-shaped 
bow and an opposite one of the outer sidewalls 88 defin 
ing a stern. A coupling therefor has a coupling prong 40 
having a proximal end 42 attached to the V-shaped bow 
86 of the flotation body 24, the coupling prong 40 hav 
ing a proximal section 46 extending forward from the 
bow 86 and a distal section 48 turned vertically down 
wardly from the proximal section 46, the distal section 
48 being disposed at a space from the first outer sidewall 
32 such that the proximal section 46 defines a handgrip 
54. A first coupling ring 56 is fixed along the bow 86 and 
spaced laterally of the coupling prong 40, the coupling 
ring 56 having an opening dimensioned to complement 
the coupling prong 40 and defining a vertical axis, 
whereby the flotation apparatus is attachable to at least 
one other said flotation apparatus in bow-to-bow rela 
tion and in arrays of more than two said flotation appa 
ratus. A second coupling ring 92 is attached to the stern 
88 of the flotation body 24, the second coupling ring 92 
defining an axis substantially parallel to the axis of the 
first coupling ring 56, whereby the flotation apparatus is 
attachable to another said flotation apparatus in a line. 
The waterslide of the invention includes an elongated 

sluice 150 having a sinuous path including curves, the 
path proceeding generally downwards over its length, 
the sluice being wide enough to accommodate at least 
one of flotation apparatus 24 and riders. Means 152 
supply a flow of water to a top of the sluice. At least one 
curve is provided along the path of the sluice, down 
stream along a flow path from a downslope 154, the 
curve having an inside wall 172 or 174 proceeding at 
one of horizontal and a downward direction, and an 
outside wall 174 or 172 proceeding upwardly, whereby 
a centerline 176 between the inside wall 172 or 174 and 
the outside wall 174 or 172 proceeds upwardly around 
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said curve. A supplementary means 158 for supplies a 
supplementary flow of water to the sluice at a point 156 
below a top of said outside wall, whereby said one of 
the flotation apparatus and the riders follows a path 
proceeding upwardly around the curve on a layer of 
water produced by the supplementary flow of water. 
The flow of water can proceed to a catch pool 160 

and the supplementary flow of water can be recycled 
from the catch pool 160 by at least one pump 158. The 
means for supplying the supplementary flow of water 
preferably includes a plurality of openings 156 along the 
top of the outside wall 172 or 174, the supplementary 
flow of water flowing downwardly by gravity at least 
partly in a direction opposite a path of the one of the 
floatation apparatus and the riders. 
The invention having been disclosed, a number of 

variations and additional embodiments within the scope 
of the invention will now become apparent to persons 
skilled in the art. Reference should be made to the ap 
pended claims rather than the foregoing specification to 
assess the scope of exclusive rights claimed. 

I claim: 
1. A flotation apparatus, comprising: 
a buoyant body having a central aperture in which a 

rider can sit, the aperture being encompassed by a 
substantially tubular buoyant shape defining an 
outer wall around the buoyant body; 

a coupling prong having a proximal end attached to a 
first mounting plate mounted on the outer wall, the 
coupling prong having a proximal section extend 
ing outwardly from the buoyant body and a distal 
section turned perpendicular to the proximal sec 
tion, the distal section being spaced from the outer 
wall; 

a positioning plate attached to the mounting plate and 
extending outwardly from the buoyant body and 
being attached to the distal section of the coupling 
prong at a space from a distal end of the distal 
section, the proximal section of the coupling prong 
defining a manually engageable handle; 

a coupling ring attached to the positioning plate, the 
coupling ring defining an axis substantially parallel 
to an axis of the coupling prong and being spaced 
laterally from the coupling prong, the coupling 
ring having an internal diameter substantially cor 
responding to an external diameter of the coupling 
prong. 

2. The flotation apparatus of claim 1, wherein the 
buoyant body is inflatable, and the coupling prong, the 
first coupling plate and the positioning plate are formed 
as an integral unit of flexible material. 

3. THe floatation apparatus of claim 2, wherein the 
integral unit is integrally molded flexible polyvinyl 
chloride (PVC), attached to a surface of the flotation 
body. 

4. The flotation apparatus of claim 2, further compris 
ing means defining an increase in diameter adjacent a 
distal end of the distal section of the coupling prong, 
said increase in diameter exceeding the internal diame 
ter of the coupling ring, and at least one of the coupling 
ring and the means defining the increase in diameter 
being resiliently deformable to allow insertion and re 
moval of the coupling prong from a respective said 
coupling ring attached to a second said flotation appara 
tuS. 

5. The flotation apparatus of claim 4, wherein the 
increase in diameter is defined by at least one fin pro 
truding radially of the distal section of the coupling 
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prong, the fin being resiliently deformable by contact 
with the respective said coupling ring of the second said 
flotation apparatus. 

6. The flotation apparatus of claim 5, wherein the 
same defining an increase in diameter comprises a plu 
rality of fins protruding radially of the distal section of 
the coupling prong to form a locking knob. 

7. The flotation apparatus of claim 6, wherein the 
respective said coupling ring of the second flotation 
apparatus and the fins forming the locking knob have 
substantially complementary conical surface facing one 
another in at least one of an insertion direction and a 
removal direction. 

8. The floatation apparatus of claim 7, wherein the 
fins forming the locking knob have substantially com 
plementary conical surfaces facing one another in both 
the insertion direction and the removal direction, and 
wherein the conical surfaces in the removal direction 
have a steeper slope than the conical surfaces in the 
insertion direction, whereby the respective said cou 
pling ring of the second flotation apparatus and the 
coupling prong are more easily inserted than removed. 

9. The flotation apparatus of claim 2, wherein the 
buoyant body is generally tubular and has a protruding 
portion in the outer wall defining a substantially V 
shaped bow and a rounded portion in the outer wall 
opposite the V-shaped bow defining a stern, the integral 
unit being mounted on the bow. 

10. The flotation apparatus of claim 9, further com 
prising a second coupling ring attached to a second 
coupling plate, the second coupling plate being at 
tached to the buoyant body at the stern, whereby a 
plurality of the buoyant bodies are alternatively attach 
able bow to bow and stern to bow, defining arrays and 
lines of the buoyant bodies. 

11. The flotation apparatus of claim 10, wherein the 
second coupling ring is attached to the second coupling 
plate by at least one positioning strut spacing the second 
coupling ring outwardly from the outer wall of the 
buoyant body. 

12. The flotation apparatus of claim 11, wherein the 
second coupling ring is attached to the second coupling 
plate by a plurality of positioning struts spacing the 
second coupling ring outwardly from the outer wall of 
the buoyant body, the positioning struts extending at 
least partly laterally from the second coupling ring to 
the second mounting plate. 

13. A coupling for a flotation body, comprising: 
a mounting plate to be fixed to a wall of the flotation 

body; 
a coupling prong having a proximal end attached to 

the mounting plate, the coupling prong having a 
proximal section extended outwardly from the wall 
of the flotation body and a distal section turned 
vertically from the proximal section, the distal 
section being spaced from the mounting plate; and, 

a coupling ring attached to said mounting plate, the 
coupling ring having an opening dimensioned to 
complement a respective said coupling prong at 
tached to a second said mounting plate and defin 
ing an axis parallel to an axis of the coupling prong, 
the coupling ring being spaced laterally from the 
coupling prong. 

14. A coupling for a flotation body, comprising: 
a mounting plate to be fixed to a wall of the flotation 

body; 
a coupling prong having a proximal end attached to 

the mounting plate, the coupling prong having a 
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14 
proximal section extended outwardly from the wall 
of the flotation body and a distal section turned 
vertically from the proximal section, the distal 
section being spaced from the mounting plate; 

a coupling ring attached to the mounting plate, the 
coupling ring having an opening dimensioned to 
complement the coupling prong and defining an 
axis parallel to an axis of the coupling prong, the 
coupling ring being spaced laterally from the cou 
pling prong; and, 

a positioning plate extending between the mounting 
plate and the coupling prong, and wherein the 
mounting plate, the coupling prong, the coupling 
plate and the positioning plate are formed as an 
integral unit of flexible material. 

15. The coupling of claim 14, wherein the integral 
unit is integrally molded flexible polyvinyl chloride 
(PVC), the mounting plate being curved to conform to 
the flotation body and being attachable to a surface of 
the flotation body by one of adhesive and welding. 

16. The coupling of claim 14, further comprising 
means defining an increase in diameter adjacent a distal 
end of the distal section of the coupling prong, said 
increase in diameter exceeding the internal diameter of 
the coupling ring, and at least one of the coupling ring 
and the means defining the increase in diameter being 
resiliently deformable to allow insertion and removal of 
the coupling prong from a respective said coupling ring 
attached to a second said flotation apparatus. 

17. The coupling of claim 16, wherein the increase in 
diameter is defined by at least one fin protruding radi 
ally of the distal section of the coupling prong, the fin 
being resiliently deformable by contact with the respec 
tive said coupling ring of the second said flotation appa 
ratuS. 

18. The coupling of claim 17, wherein the means 
defining an increase in diameter comprises a plurality of 
fins protruding radially of the distal section of the cou 
pling prong to form a locking knob. 

19. The coupling of claim 18, wherein the respective 
said coupling ring of the second flotation apparatus and 
the fins forming the locking knob have substantially 
complementary conical surfaces facing one another in 
at least one of an insertion and a removal direction. 

20. The coupling of claim 19, wherein the fins form 
ing the locking knob have substantially complementary 
conical surfaces facing one another in both the insertion 
direction and the removal direction, and wherein the 
conical surfaces in the removal direction have a steeper 
slope than the conical surfaces in the insertion direction, 
whereby the respective said coupling ring of the second 
said flotation apparatus and the coupling prong are 
more easily inserted than removed. 

21. A flotation apparatus, comprising: 
a buoyant flotation body having outer sidewalls on 
two opposite sides, one of the outer sidewalls defin 
ing a substantially V-shaped bow and an opposite 
one of the outer sidewalls defining a stern; 

a coupling prong having a proximal end attached to 
the V-shaped bow of the flotation body, the cou 
pling prong having a proximal section extending 
forward from the bow and a distal section turned 
vertically downwardly from the proximal section, 
the distal section being spaced from the first outer 
sidewall such that the proximal section defines a 
handgrip; 

a first coupling ring fixed along the bow and spaced 
laterally of the coupling prong, the coupling ring 
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having an opening dimensioned to complement the 
coupling prong and defining a vertical axis, 
whereby the flotation apparatus is attachable to at 
least one other said flotation apparatus in bow-to 
bow relation and in arrays of more than two said 
flotation apparatus; and, 

a second coupling ring attached to the stern of the 
flotation body, the second coupling ring defining 
an axis substantially parallel to the axis of the first 
coupling ring, whereby the flotation apparatus is 
attachable to another said flotation apparatus in a 
line. 

22. The flotation apparatus of claim 21, wherein the 
buoyant body is inflatable and substantially tubular, and 
the coupling prong, the first coupling plate and the 
positioning plate are formed as an integral unit of flexi 
ble material. 

23. The flotation apparatus of claim 21, further com 
prising means defining an increase in diameter adjacent 
a distal end of the distal section of the coupling prong, 
said increase in diameter exceeding the internal diame 
ter if the coupling rings, and at least one of the coupling 
rings and the means defining the increase in diameter 
being resiliently deformable to allow insertion and re 
moval of the coupling prong from a respective said 
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coupling ring attached to a second said flotation appara 
tuS. 

24. The floatation apparatus of claim 23, wherein the 
increase in diameter is defined by at least one fin pro 
truding radially of the distal section of the coupling 
prong and forming a locking knob, the fin being resil 
iently deformable by contact with one of the respective 
said coupling rings of the second flotation apparatus. 

25. The flotation apparatus of claim 24, wherein the 
respective said coupling rings of the second flotation 
apparatus and the fin forming the locking knob have 
substantially complementary conical surfaces facing 
one another in at least one of an insertion direction and 
a removal direction. 

26. The flotation apparatus of claim 25, wherein the 
fin forming the locking knob and the respective said 
coupling rings of the second flotation apparatus have 
substantially complementary conical surfaces facing 
one another in both the insertion direction and the re 
moval direction, and wherein the conical surfaces in the 
removal direction have a steeper slope than the conical 
surfaces in the insertion direction, whereby the respec 
tive said coupling rings of the second flotation appara 
tus and the coupling prong are more easily inserted than 
removed. 
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